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Ice!Breaker!
!  Arrange!yourselves!in!a!circle!in!order!of!birthday!

!  Month!and!Day)

Food$for$thought…$
!  Does$anyone$share$a$birthday?$
!  What$is$the$probability$that$at$least$two$people$would$share$a$

birthday$in$a$group$this$size?$



!  Our!presentaHon!and!handouts!will!be!
available!on!the!MaThink!wiki!site.!

!  Our!contact!informaHon:!
!  Zachary.Hagman!“at”!gmail.com!
!  Jennifer!“at”!mathandteaching.org!

!  We!are!math!nerds.!

!  We!take!foot!photos!…!a!lot!of!foot!
photos.!

Zachary!and!Jennifer!
!

Who$are$we?$



Our!Focus!

Through!acHviHes!and!discussion,!parHcipants!will!gain!a!beOer!
understanding!of!the!Common!Core!Progressions!in!general.!!
More!specifically,!parHcipants!will!delve!into!the!progressions!
for!grades!3S5!on!fracHons!and!grades!6S7!on!raHo!and!
proporHonal!reasoning!to!see!the!purpose!of!the!progressions!
and!how!they!will!be!of!great!use!to!a!teacher!as!she/he!plans!
lessons.!!In!addiHon,!uses!for!a!number!line!as!a!tool!when!
teaching!these!concepts!will!be!discussed.!QuesHons!from!the!
parHcipants!regarding!the!CC!Progressions!will!be!answered!
and!resources!highlighted.!!



Progressions!

The!Common!Core!State!Standards!in!mathemaHcs!
were!built!on!progressions,!that!is,!narraHve!
documents!describing!the!progression!of!a!topic!across!
a!number!of!grade!levels,!informed!both!by!research!
on!children's!cogniHve!development!and!by!the!logical!
structure!of!mathemaHcs.!These!documents!trace!
major!concepts!through!the!grade!levels.!They!explain!
which!standards!build!upon!one!another,!point!out!
cogniHve!difficulHes!and!pedagogical!soluHons,!and!
give!more!detail!on!parHcularly!knoOy!areas!of!the!
mathemaHcs.!!

From:)h.p://ime.math.arizona.edu/progressions/)



Progressions!

KS12!Domains!

!

!

!

!

High!School!Conceptual!Categories!

From:)h.p://www.illustra;vemathema;cs.org/)



A!Video!!

From:)))h"p://threeacts.mrmeyer.com/nana/1



Do!you!need!more!information?!

!  Nana!likes!1!cup!of!milk!
with!4!scoops!of!
chocolate.!

!  Dan!added!1!cups!of!milk!
with!5!scoops!of!
chocolate.!

!  Can!Dan!fix!his!mistake?!If!
so,!how?!

!  Dan!doesn’t!have!
enough!milk!to!start!
over.!

!  The!glass!won’t!hold!2!
cups!of!milk.!



Let’s!discuss.!

!  What!did!you!do!to!solve!the!problem?!

!  What!tools!did!you!use?!

!  What!math!did!you!encounter?!

!  Is!a!number!line!useful!in!this!situaHon?!

!  For!what!grade!level!is!this!problem!
appropriate?!



How!did!Dan!solve!the!problem?!



A!Use!for!Number!Lines!

!  How!could!we!use!a!number!line!to!
solve!the!previous!problem?!



Relation!to!the!Progressions!

“Although!it!is!tradiHonal!to!
move!students!quickly!to!
solving!proporHons!by!sedng!
up!an!equaHon,!the!Standards!
do!not!require!this!method!in!
Grade!6”!(pg!6).!

“The!study!of!proporHonal!
relaHonships!is!a!foundaHon!
for!the!study!of!funcHons,!
which!conHnues!through!High!
School!and!beyond”!(pg!11).!

From)Progression)6@7,)Ra;os)and)Propor;onal)Reasoning)



Format!of!the!Progressions!

!  On!the!Lei:!You!see!the!
narraHve.!

!

!  On!the!Right:!The!Standards!
discussed!and!problems,!
explanaHons,!and!alternaHve!
ways!to!approach!problems.!

!  h!

From)Progressions1Number1and1Opera:ons1;1Frac:ons,13;5,)pg)12)



Another!problem.!

!  Consider!the!4!by!10!grid!below.!Shade!any!
6!units.!

!  Use!the!picture!to!find!the!percent!of!the!
grid!that!is!shaded.!



Discuss!

!  How!did!you!solve!the!problem?!

!  How!did!you!use!the!picture?!

!  Do!students!need!to!know!how!to!
convert!fracHons!to!decimals!before!
aOempHng!the!problem?!Why!or!why!
not?!

! Would!a!number!line!be!useful?!



The!Case!of!Ron!Castleman!!

Some!possible!soluHons:!

!  What!percent!does!each!
column!represent?!

!  What!percent!does!each!
row!represent?!

From:)Implemen;ng)Standards@based)Mathema;cs)Instruc;on:)A)Casebook)for)Professional)
Development,)pgs)37@63)



The!Case!of!Ron!Castleman!!

How!can!a!number!line!
be!used?!

From:)Implemen;ng)Standards@based)Mathema;cs)Instruc;on:)A)Casebook)for)Professional)
Development,)pgs)37@63)



The!Case!of!Ron!Castleman!!

Another!possible!soluHon:!

!  Describe!how!this!student!
could!have!solved!the!
problem.!

From:)Implemen;ng)Standards@based)Mathema;cs)Instruc;on:)A)Casebook)for)Professional)
Development,)pgs)37@63)



The!Case!of!Ron!Castleman!!

Yet,!another!possible!soluHon:!

!  What!did!this!student!do?!

!  Compare!and!contrast!this!
method!with!the!others!we!
have!discussed.!

From:)Implemen;ng)Standards@based)Mathema;cs)Instruc;on:)A)Casebook)for)Professional)
Development,)pgs)37@63)



The!Case!of!Ron!Castleman!!

Two!girls!were!explaining!
how!they!solved!using!the!
figure!at!the!right:!

6!x!2.5%!=!15%!

Since!there!are!40!squares!
in!the!diagram!and!the!
whole!diagram!needed!to!
be!100%,!each!small!
square!represents!2!½!
percent.!

Aier!the!girls!shared,!Michael!
asked!“How!could!something!
that!wasn’t!subdivided!into!100!
equal!100%?”!

Derrick!added,!“Are!you!saying!
that!100%=1?!I!thought!
100%=100!”!

From:)Implemen;ng)Standards@based)Mathema;cs)Instruc;on:)A)Casebook)for)Professional)
Development,)pgs)37@63)



Paint!

Yellow!and!blue!paint!were!mixed!in!a!
raHo!of!5!to!3!to!make!green!paint.!Aier!
14!liters!of!blue!paint!were!added,!the!
amount!of!yellow!and!blue!paint!in!the!
mixture!was!equal.!How!much!green!
paint!was!in!the!mixture!at!first?!

From:)Progression)6@7,)Ra;os)and)Propor;onal)Reasoning,)pg)7)



Paint!Solutions!

What!method!did!you!use!to!solve?!



Paint!Solutions!L!Tables!

Liters)of)Yellow) Liters)of)Blue)

5! 3!

10! 6!

15! 9!

20! 12!

25! 15!

30! 18!

35! 21!

40! 24!

45! 27!



Paint!Solutions!L!Tables!

Liters)of)Yellow) Liters)of)Blue) Difference)

5! 3! 2!

10! 6! 4!

15! 9! 6!

20! 12! 8!

25! 15! 10!

30! 18! 12!

35! 21! 14!

40! 24! 16!

45! 27! 18!



Double!Number!Lines!

0! 3! 6! 9! 12! 15! 18! 21! 24! 27!

0! 5! 10! 15! 20! 25! 30! 35! 40! 45!



Tape!Diagrams!

! What!are!Tape!Diagrams?!

!  How!can!a!Tape!Diagram!be!used!to!
solve!the!Paint!Problem?!



Relation!to!the!Progressions!

From:)Progressions)6@7,)Ra;os)and)Propor;onal)Reasoning,)pg)7)



Paint!Solutions!

Working!Backward!
I!begin!with!equal!amounts!of!
blue!and!yellow!paint.!

I!remove!14!liters!of!blue!paint.!

!

I!have!yellow!and!blue!paint!in!a!
raHo!of!5!to!3.!

EquaHon!
Let!p!be!the!number!of!liters!of!
blue!and!yellow!paint.!

Now!I!have!p!liters!of!yellow!
paint!and!p1;114!liters!of!blue!
paint.!

This!means:!!!!



Paint!Solutions!

Scaling!
I!have!yellow!and!blue!paint!in!a!
raHo!of!5!to!3.!!

The!difference!between!5!and!3!
is!2.!I!need!that!difference!to!be!
14.!

14!is!7!Hmes!as!large!as!2.!

35!and!21!are!7!Hmes!as!large!as!
5!and!3!respecHvely.!

Graphing!

Graphing)by)desmos.com)



Progressions!

!  How!can!you!use!the!Progressions!
documents!to!help!you!as!an!
instructor?!

!  Should!you!only!read!the!Progression!
for!your!grade!level?!



True!or!False?!

½!is!always!greater!than!¼.!

!
Create!a!visual!to!defend!your!
posiHon.!



True!or!False?!

½!is!always!greater!than!¼?!

!

From:)Progressions)Numbers)and)Opera;ons)@)Frac;ons,)3@5,)pg)5)



Progressions!Documents!

Browse!through!
the!!different!
Progressions!
documents!for!
various!domains!
and!grade!levels.!

From:)h.p://ime.math.arizona.edu/progressions/)



Illustrative!Mathematics!Project!

View!the!
Standards,!both!
content!and!
process,!and!see!
examples!of!
sample!problems.!

From:)h.p://www.illustra;vemathema;cs.org/)



Some!Other!Resources!

!  Common!Core!Tools:!hOp://commoncoretools.me/tools/!

!  Progression!on!Number!and!OperaHons!–!FracHons,!3S5:!
hOp://commoncoretools.me/wpScontent/uploads/
2011/08/ccss_progression_nf_35_2013_09_19.pdf!

!  Progression!on!RaHos!and!ProporHonal!Reasoning,!6S7:!
hOp://commoncoretools.files.wordpress.com/2012/02/
ccss_progression_rp_67_2011_11_12_corrected.pdf!

!  Dan!Meyer’s!Three!Acts:!hOp://threeacts.mrmeyer.com/!



Thank!you!for!attending!!


